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Introduction 


The optometrist as a specialist should understand certain mani- 
festations of constitutional ailments by the reflex symptoms in the 
eyes. There need not be ocular pathology. In many instances that is 
absent until the disease has advanced considerably, and reliance must 
be placed entirely on some of the refractive, muscular and pupillary 
reflex signs. 


The optometric practitioner, by the training he is receiving, is to- 
day looked upon as a diagnostician by the laity. In his capacity as a 
reiractionist, he is constantly in contact with the individual’s visual 
apparatus, and is, in many instances the first, and often the only one, 
to gaze into the interior of the eye and to observe whatever is going 
on there. 


Scientific optometric diagnosis is a science and an art. It involves 
knowledge, not only of the optical principles and refractive manifesta- 
tions, but also of constitutional manifestations in disease. It involves 
interpretation of many signs and symptoms. It means investigation, 
by the process of deduction and elimination, into the true state of the 
individual’s health, to observe conditions, and to advise accordingly. 


Errors of refraction are in the great majority of cases the causa- 
tive factor of eye strain, yet the small percentage of those refractive 
cases in which the constitutional factor is involved must not be over- 
looked. The latter may present differentiating signs or symptoms that 
place them in a category outside of pure refractive disturbances. The 
optometrist must be ever watchful for those types of cases, and while 
he is not able to offer any therapy, he should be ready to refer such 
cases to their proper sources for treatment. 
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The optometrist knows that the cause of a condition is not always 
found in the organ in which it manifests itself. Oftentimes more than 
optical correction alone is needed in even seemingly purely refractive 
cases. Other advice must be given in addition to corrective lenses. 
Knowledge of the patient’s general health, occupation, habits—seden- 
tary and others—and environment must be ascertained. 


The scientifically trained optometrist, with the abundance of the 
new scientific instruments, is a useful investigator in-the art of diag- 
nosis. With the new knowledge at his command, with his ability to 
recognize and interpret the various signs and symptoms, he is fast 
assuming a place of eminence in the healing cults. 

This outline is prepared for optometrists with the hope that they 
may benefit from its contents. This brief dessertation is by no means 
complete. However, it contains, in its condensed form, sufficient in- 
formation to enable differentiation between the normal and abnormal 
states. 

Intracranial Tumors 


Intracranial diseases often cause impairment of vision and fre- 
quently total blindness, owing to the intimacy of the optic nerve fibres 
with the brain. One of the manifestations is choked disc. Choked 
dise is more commonly the result of brain tumor than of any other 
intracranial lesion. It is one of the earliest signs of tumors in the pos- 
terior fossa. As choked disc is one of the objective signs of brain tu- 
mor, the following may be seen ophthalmoscopically: 1. Swelling of 
the disc which may reach 4 or 5 diopters. 2. Normal cupping of disc 
is obliterated by edema and exudation. Disc assumes a reddish-grey 
woolly outline. Hemorrhages are found occasionally. Abnormal 
smallness of arteries (due to breaking) which are in parts obscured 
by the edema of the retina. The veins are swollen and turteous. 
3. Course of veins broken as they dip over the swollen disc and retinal 
tissue. 4. Flamed-shaped hemorrhages are sometimes present in the 
nerve fibre layer of retina. In the early stages vision is not affected. 
Ocular Manifestations in Metabolic Disturbances 


Many eye diseases have as their primary causes defects of nutri- 
tion. For example: a carbohydrate intake in excess of what can be 
tolerated and continued over a long period, may cause phlyctanular 
conjunctivitis. This condition may be found during the first ten years 
of life, and is most common among the poor who have been improp- 
erly housed and fed. The symptoms of this condition are as follows: 
1. Excessive and distressing photophobia, making ordinary daylight 
intolerable. 2. Conjunctival vessels congested. Yellow-grey pustular 
elevations of various size, found mostly at limbus. The pustule is the 
most characteristic sign of this disease. 3. Lash of blood vessels may 
cross scleral conjunctiva terminating at a minute phlycten, often 
found at corneal center. This causes corneal nerves to become more 
exposed, intensifying photophobia. 4. The pupils are contracted and 
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are very small. 5. Phlyctenuli usually pass from one eye to the other. 
When the condition is binocular and simultaneous, one eye is affected 
more than the other. 
Diabetes 

Diabetes presents these general and ocular symptoms: 1. Ocu- 
lar lesions. 2. Sudden changes in the refractive condition of the eyes. 
Inconsistency of the visual correction, usually want of increase in 
lens power. A complaint of myopia may be made—a diabetic myopia. 
Or there may be increased hyperopia. Reading may not be affected 
at first. The onset of presbyopia is rapid, due to failure of the accom- 
modation. 3. Binocular amblyopia, affecting both eyes evenly. 
4. When organic changes are seen in the retina, they are usually 
retinitis. 5. Iritis is an infrequent occurrence. 6. Cataracts are not 
frequent in older sufferers from diabetes. This is more prevalent 
among young diabetics in the acute stage. The opacity may be arrest- 
ed in the early stages, even recovery may take place. 


The symptoms of diabetic cataracts are as follows: 1. Rapid but 
not sudden failure of vision, due to swelling of the lens. 2. Simulta- 
neous occurrence of opacities in the two eyes. The opacities are sub- 
capsular. 


The fundus picture as found in diabetic retinitis frequently con- 
tains the following: 1. Hemorrhages. 2. Small white spots, chiefly 
in the region of the macula, without presenting a stellate arrangement. 
Sometimes by the confluence of small dots one or two large patches 
are found, which show, by their crenated border that they are made 
up of small dots. It may be said here that diabetic retinitis belongs 
to later life and frequently attacks one eye only. 


Ocular Manifestations in Defective Elimination 


Defective elimination may play an important part in the etiology 
oi ocular inflammations and refractive disturbances. Removal of the 
causative factor must be effected to afford relief. The conjunctiva, 
uvea, sclera, retina and optic nerve may become involved. The symp- 
toms are: Headache—worst in the morning upon arising—glasses do 
not afford relief. Bright light is bothersome to eyes. Photopsia. 


The fundus frequently presents this picture: 1. Fundus abnor- 
mally red, but lacks brilliancy. 2. Veins are prominent and rough in 
outline. 3. Light reflex from arteries more brilliant than usual. 
Smaller branches appear turteous. 4. White lines appear to traverse 
vessels as they cross optic disc. 5. Papilla is of red-rose color and 
well defined. Macula seen easily. 6. Capillary congestion, bringing 
on hemorrhages. 

Spontaneous conjunctival hemorrhages occur due to dilation of 
the walls of the capillaries. 

At times there may be a toxic amblyopia due to defective elimi- 
nation. This toxic amblyopia, aside from the condition brought on by 
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the abuse of alcohol or tobacco, is often observed in individuals who 
abstain from either or both of these stimulants. In these cases the 
ophthalmoscope reveals no fundus disturbances except capillary con- 
gestion at the disc. The symptoms in toxic amblyopia due to deiective 
elimination are: 1. Gradual failing of vision. Persons affected usually 
past 40 years of age. 2. Bright light is dazzling. 3. Objects appear 
hazy as if covered with a yellowish or whitish mist. 4. Vision is best 
in the evening. 5. Near vision keeps failing requiring stronger glasses, 
but without much use, as soon it fails so completely that even large 
letters are not discerned even with a magnifying glass. 6. Difficulty 
in recognizing distant objects. A street light suddenly goes out only 
to reappear a moment later. (The latter is found in advanced cases.) 
7. Scotoma, usually negative. Central color scotoma, mostly marked 
for green, which appears as grey or white; pink appears as blue, red 
as brown. In advanced cases colors assume a metallic lustre. Red re- 
sembles gold; green resembles silver. 


Those suffering from defective elimination are liable to inflam- 
mations after exposure to cold. The part of the body affected is pure- 
ly accidental. Retrobulbar neuritis may occur after exposure, the lat- 
ter, however, not being the direct cause. In retrobulbar neuritis the 
symptoms are as follows: Pain on ocular movements. Tenderness of 
eye to pressure. The condition is of sudden onset. In acute cases 
vision is lost suddenly, although rarely permanently. When this con- 
dition is present we frequently find central scotomas of inconsistent 
size and outline and color perception is subnormal. There is no def- 
inite ophthalmoscopic picture. At other times signs of atrophy are 
seen in the fundus at the papilla. In acute cases there may be seen 
retinal congestion and blurring of edges of optic disc. The arteries are 
small, the veins turteous. One or both eyes may become affected. Dull 
light seems to be favored. 


Albuminuric retinitis accompanies uremia and has as its most 
important symptom blindness which is usually bilateral and complete. 
The attack may continue for several days in exceptional cases, but 
usually it passes off in several hours. The fundus picture in albumin- 
uric retinitis is as follows: 1. The papilla is red, swollen, blurred in 
outline. Red hemorrhagic patches are present. 2. Star-shaped figure 
around macula, formed by numerous white spots. 3. White patches 
scattered over fundus, some having woolly outline, others red margins 
suggestive of partly absorbed hemorrhages. 4. Arteries show signs of 
hardening. Veins are distended and turteous. In retinitis albuminurica 
sight is reduced gradually and is seldom destroyed entirely. (If blind- 
ness does occur it is usually permanent.) 


Conjunctivitis is also at times due to defective elimination. The 
special characteristics of an arthritic conjunctivitis is a marked ocular 
conjunctival hyperaemia unaccompanied by a catarrhal secretion. 
Subject to reoccurrence. The symptoms are: 1: Lids feel dry and 
stiff, itchy, hot and as if containing a foreign body. This is felt most- 
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ly in the morning. Lids then are hard to open. 2. Increased conjunc- 
tival injection, excessive lachrimation, persistent blapherospasm. 
3. Severe neuralgic pain, extending from the eye to the same side of 
face. 3. Blistering and ulceration of corneal conjunctiva. The ulcers 
are superficial, but spread to involve greater area—usually in one di- 
rection only. They may be single or multiple. The ulcers may branch 
to form dendrites, extending grey strae into the transparent cornea. 
New blood vessels may form at limbus and extend to each little ulcer. 
These ulcers leave permanent opacities which seriously interfere with 
vision. 

Inflammation of the sclera is also at times due to defective 
elimination. (a) Both scleritis and episcleritis may be caused by this 
condition. The symptoms are in episcliritis: (1) aching pain in 
brow of side affected; (2) raised blueish-red patch at limbus which 
changes color and vanished altogether; (3) recurrence common, 
usually at limbus, often circumscribing cornea; (4) chronic in course, 
lasting several weeks at times. Eye suffers no injury as result. 


The symptoms are in scleritis: (1) acute pain, profuse lachri- 
mation, intense photophobia; (2) sclera swollen, thick patches resem- 
bling porcelain may occupy entire circumcorneal zone; (3) vision is 
affected. 

Iritis as caused by an inflammation of the uveal tract due to 
defective elimination which may be the predisposing cause. It is 
prone to recur. Adults suffering from digestive, renal or circulator 
disturbances, are more susceptible to iritis. Both eyes may be af- 
fected, one at a time. The symptoms are: Pain, photophobia, lachri- 
mation, impaired vision, pericorneal injection, discolored iris. Turbid- 
ity of aqueous, irregularity of pupil. General malaise. In gouty 
iritis there is increase in the intraocular tension, frequent hemor- 
rhage in the anterior chamber, intense pain. To differentiate between 
this type of iritis and glaucoma the following signs must be noticed: 
In iritis the pupils are contracted and irregular, and the anterior 
chamber is normal or deeper. In glaucoma the pupil is dilated and 
the anterior chamber is shallow. There is also hypertension. 


Cyclitis may come on as a sequence due to involvement of the 
deeper parts of the uvea. The symptoms of cyclitis are (1) great 
increase of pain in the eye, with rapid failure of vision; (2) eyeball 
tender to pressure. Aqueous cloudy. Minute dots on Descemet’s 
membrane. An insidious form of irido-cyclitis occurs in adults, and 
is more common among women. It has these symptoms: Misty 
vision, mascae volitantes, tenderness of eyeball to touch. Lachrima- 
tion, exudation on cornea, spots in vitreous, cloudy fundus. No pain 
accompanies this condition. Increased ocular tension is observed. 
Vision deteriorates slowly and steadily. 


Choroiditis may be found in individuals at puberty or late in 
life. Myopic women past the menopause are chiefly affected. Usual- 
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ly affects both eyes, one more than the other. The symptoms of 
non-acute (exudative) choroiditis are: (1) no outward signs of con- 
gestion. No pain or inflammation; (2) increase in the myopic con- 
dition in young individuals, often mistaken for progressive myopia. 
Grown ups may complain of distortion of vision, central scotoma. 
Power to read may be lost suddenly; (3) the ophthalmoscope reveals 
changes in the choroid, chiefly at outer side of papilla, involving the 
macula. Hemorrhages around macula. 


The symptoms of acute choroiditis are: (1) external signs of 
inflammation, pain. Thinning of sclera, as result of which the pig- 
ment of the choroid becomes visible. Cornea may become opaque 
and altered in curvature. Ciliary staphylomata may occur. Vision 
is impaired early, and may be lost entirely. It is also well to remem- 
ber that inflammation in one part of the uvea may involve the entire 
tract. 

The symptoms of irido-choroiditis are as follows: When the iris 
is affected first one usually finds a posterior synachiea, exclusion and 
occlusion of pupil, resembling cataract. Exudation, cyclitis and symp- 
toms of secondary glaucoma. Bulging of iris forward and a diminu- 
tion of anterior chamber. Vision is affected. The symptoms when 
choroids is affected first are mascae volitantes, spots on Descemet’s 
membrane. Pain. Pupil cloudy, specks in vitreous, posterior 
synechiea. Fundus picture of choroiditis. Both eyes affected. Vision 
may be lost entirely. 

Ocular Manifestations in Diseases of the Heart and Blood Vessels 


Arteriosclerotic retinitis. This condition may be the result of 
general vascular arteriosclerosis. 

The ophthalmoscopic picture seen is as follows: Arteries are 
irregularly contracted and turteous. Their normal translucency is 
lost. Arteries are hard and rigid. The smaller ones exhibit a bright- 
ness of the central light streak. The veins are hidden from view 
when crossed by an artery, which causes hemorrhages. The fundus 
appears grey and hazy at the disc. Impaired retinal nutrition causes 
defective vision which is characterized by disturbance in the light 
sense and in disordered perception of color. 

Rheumatic endocarditis in early childhood may be responsible 
for an embolism of the central artery of the retina. Blindness in this 
case is usually sudden and gives no warning. Distinction between 
light and darkness is lost. Damage is usually complete. The 
ophthalmoscopic picture: (Embolism of central artery) usually shows 
an extreme arterial anaemia of retina. The large arteries become 
narrowed down to thin filaments, the smaller ones become invisible. 
The veins are not affected except at the disc, where they appear paler. 
The fundus loses its transparency. Cherry-red spot on macula. 

In infective endocarditis a form:of metatastic ophthalmia may 
develop. The symptoms (which appear suddenly) are: Injection and 
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swelling of the conjunctiva. Iritis with hypopion. Vitreous in- 
filtrated. Yellow pupillary reflex. Fundus is obscured. Great im- 
pairment of vision. (In a child these symptoms may be mistaken for 
glioma of the retina.) ' 


High blood pressure may cause thrombosis of the vein in elderly 
people. In younger persons the same complications may arise as 
result of acute febrile diseases. The symptoms are (objective and 
subjective): Failure of vision with sudden and premonitory attacks 
of transient blindness. Persistence of light sensations. Congestion 
and turteosity of all retinal veins, while the arteries are so attenuated 
that they are scarcely seen. Fundus bespattered with hemorrhages. 
Sight is lost completely if main trunk is obstructed. 


A focus of infection situated on skin of the face, in the nostrils, 
the mouth or the middle ear, may bring on thrombosis of the cavern- 
ous sinus. The symptoms are: Severe headaches (accompanied by 
vomiting and shivers. General malaise.) Lids swell, eyeball becomes 
prominent, ptosis. The conjunctiva becomes swollen and emits an 
muco-purulent discharge. Corneal and conjunctival anesthesia. The 
pupils are contracted but become dilated after a while. Paralysis of 
all the ocular nerves, including the optic. Vision is badly affected. 
Both eyes are usually affected, not at the same time, the second being 
more affected than the first. 

General Observations 

In the act of vision, the real functioning apparatus of the eye is 
the unit of rods and cones. This unit in its own particular mode 
of function, may be likened to the muscle fibres in the heart, and the 
tubule and glomerulus in the kidney. In the eye, the rods, cones and 
their vascular system—the capillaries—are a unit, the receptive part 
of which often fairly well reflects the reaction of its vascular con- 
stituent. 

The capillaries play a distinct part from the heart and blood 
vessels. They do not merely serve as tubes for the conveyance of 
blood. The organ cells have a direct influence upon them. Much 
depends upon the capillary reaction to the call of the tissues for 
nourishment. They are susceptible to every morbid influence. Con- 
tamination of the blood by toxins of any origin will alter their calibre. 

Congestion of the capillaries of the choroid or retina causes the 
fundus to lose its normal transparency, thus impairing the light 
sense. This congestion causes interference with the proper nourish- 
ment to the rods and cones, causing greater intensity of light to be 
required to produce a sensation. 

The feeblest light capable of causing a sensation is known as the 
light minimum. 

It is always disturbed in diseases which alter the circulation of 
the chorio-capillaries, thus causing starvation in the rods and cones. 


THE AMERICAN JOURNAL OF OPTOMETRY 


Disturbance of the capillaries together with the retinal blood ves- 
sels affect the ganglion cells and the nerve fibres. A greater contrast 
in illumination must be had before any difference may be appreciated. 

The smallest appreciable increase in intensity of one or two lights 
is called light difference. 

Increase in light difference is an indication that the conducting 
apparatus of the eye—the ganglion ceils and nerve fibres—is affected. 


Increase in light minimum is the earliest sign that the layer of 
rods and cones is at fault. 

Increase in light minimum means: 

1. Possible lesion in the layer of rods and cones. 

2. Insufficiency in the visual purple. ; 

3. Presence of deep hemorrhage in the retina. ie 

4. Inflammatory condition of retina or choroid with implication 
of rods and cones. 

Increase in light difference denotes: 


1. Lesion in superficial layers of retina. 

2. Toxic amblyopia. 

3. Inflammation or atrophy of optic nerve. 

Increase of light minimum is usually accompanied by blue color- 
blindness. 

Metamorphosia (distorted vision) is caused by a hemorrhage in 
the macula, and is due to the breaking up of the regular arrangement 
of cones. 

Impaired retinal nutrition causes defective vision, characterized 
by a disturbance in the light sense and disordered perception of 
color. 


Intestinal auto-intoxication may be the cause for iritis, glaucoma, 
disseminated choroiditis, and other forms of inflammations of the 
uvea. Visual disturbances, such as asthenopia, a form of toxic ambly- 
opia, diplopia, more especially in the vertical plane, due perhaps to 
insufficiency of convergence (which is prevalent) and insufficiency of 
accommodation, may be met with. 


Diseases of the oral mucous membrane due to bad teeth, diseases 
of the tonsils or the accessory nasal sinuses may cause diseases of 
the eye, such as keratitis, chronic iritis, cyclitis, choroiditis, and 
retinal hemorrhages. In addition, functional eye disorders, such as 
— accommodative and convergence insufficiencies may be 
caused. 


Bacterial agents may give rise to ocular inflammations and to 
visual disturbances. Thus the diseases and functional disturbances 
produced by infected teeth, diseased tonsils, and those of accessory 
sinuses of the nose, may be classed within this category. Infections 
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originating within the body may bring on a purulent inflammation of 
the eye, which generally passes over into panophthalmitis. These 
inflammations are referred to as metatastic inflammations, and may 
be caused by ordinary pyrogenic germs, among which the strep- 
tococci rank first, and pnuemococci second. They may be brought on 
by bacteria which are specific for certain definite diseases, such as 
the influenza bacillus, pneumobacillus, meningococcus, etc. The iris, 
the entire uveal tract, the cornea may become involved as result of 
the inflammations. 

Toxis retinitis in pregnancy has these symptoms (Is the result 
of a physiologic process) : 

Generalized vascular disturbance. Oedema. Acute neuroretinitis 
of sudden and violent onset. Vision is lost from the start. Possi- 
bility of detached retina. (This type of inflammation has power of 
complete recovery.) 

A sudden drop in biood pressure—by favoring engorgement of 
the blood in the capillaries—may force a retinal hemorrhage to occur. 


Changes in the constituents of blood, as in pernicious and some 
forms of secondary anaemias, may show hemorrhages in the retina, 
with no affect from high or increased blood pressure. 

In young adults spontaneous intraocular hemorrhages may occur 
from persistent constipation and deranged chemistry in the intestinal 
tract. Nose bleed will accompany or precede this occurrence. The 
hemorrhages are apt to recur and affect both eyes. Vision is badly 
impaired and often lost completely. Retinitis proliferans may set in 
after repeated attacks. 

Severe bleeding from any source may cause blindness, but the 
worst cases are those which accompany profuse hemorrhages from 
an ulcer in the stomach. Binocular blindness may occur within a 
few days after the hemorrhage has occurred. Sight is lost com- 
pletely and permanently. 

Hemorrhages from the gastro intestinal tract may cause optic 
nerve atrophy. 

In embolism of the central artery of the retina, blindness is in- 
stantaneous and gives no warning. Loss of distinctness between light 
and darkness is manifested. If a branch of the central artery becomes 
embolised, it can be seen with the ophthalmoscope. Perimetry will 
indicate the amount of damage. 

Digitalis and santonin poisoning make objects appear yellow. 
Ergot used excessively may cause blindness by temporary contrac- 
tion of the retinal vessels. 

Scarlet fever may bring about optic neuritis, orbital cellulitis, 
purulent choroiditis, and ulcus serpens. Measles, diphtheria, and 
other infectious diseases (influenza, etc.), may bring about similar 
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complications as well as disturbances of vision. Ophthalmoplegia 
interna and externa may be a complication. Whooping cough may 
cause subconjunctival hemorrhages, but no retinal hemorrhages. The 
same is true in traumatic asphyxia. 

Low errors of ametropia, especially hyperopia and hyperopic 
astigmia, may be the cause of many cases of dyspepsia, nervous pros- 
tration and other reflex disturbances. 

A child growing too rapidly is in danger of progressive myopia. 
There seems to be a definite relation between myopia and metabolism. 

A pupillary unrest is always present in health. 


The correction of presbyopia is sometimes delayed in some robust 
emmetropes until sometime after the condition makes its appearance. 
The strength of the ciliary muscle is influenced a good deal by the 
general health of the individual. Some hyperopes show similar mani- 
festations, and do quite well with a single vision correction, often 
for the first time, for both near and distance. 

Glasses are essential in young emmetropes who are convalescing 
after an acute illness, or while they are confined with some toxic 
condition. 

Rapidity of pupillary contraction to direct light reflex is a valu- 
able clinical sign test of the retina and the optic nerve. 

This outline is not intended to displace a more thorough study 
of the subject-matter treated herein. On the contrary, it opens to the 
optometrist new fields for study. 

DR. WM. SMITH, 


1107 BLUEHILL AVE., 
DORCHESTER, MASS. 


SOME THOUGHTS ON GEOMETRICAL OPTICS* 


Harry Lee Fording, Instructor in Geometrical Optics 
North Pacific College of Optometry 
Portland, Oregon 


DIAGRAM III 


Showing Drawings I and II combined, making a system anal- 
ogous to the cornea and crystalline lens of the eye. As they are both 
plus lenses their real distance apart must be measured from their near 
nodal points, or from NP? of the Men. lens to NP* of the bi-cx. This 
makes the distance between the surfaces 2214, mm., and between the 
NP’s 6%2 mm. The Pr. Foci will now be found by two methods to 
make certain of their correctness. 

First Method: 

Drawing II gave us PF” of Men. lens 391%. mm. Bi-cx lens be- 
ing 64%. mm. distant, leaves 331%. mm. to its PF”, which equals 
+ 2924%%,, D., plus the (Bi-cx.) + 19%4 D., = + 4984%o, D. And 
this divided into 1,000 mm. gives us 20®%p 9 mm. F from NP? of Bi-cx. 

Second Method: Refracting Ray from surface to surface: 

Drawing II shows Ray’ focusing 38%, mm. from surface B of the 
Men. lens: less 2%, mm. = 36 mm. from A surface of the Bi-cx lens to 
F., which equals + 27% D.: plus surface A 8. D. =+ 35% D. (water) 
x 2%, =+ 34% D. (gl.), which equals 29%3 mm. focus, from A, and 
32%. mm. (thk. of lens) from this = 25*7543, mm. at B surface: 
which equals + 3922%4, D. “fo + 412% 97 D. (water): 
plus 12. D. (surface B)= + 32% 0. D : which equals 18447 mm. 
focus from B surface, plus hy mm. (NP® distance) = 20®%o,9 mm. 
from NP? of Bi-cx. lens. 

NOTE: By two distinct outinde PF” of the system is located 
at the same distance from NP” of Bi-cx. lens. 

Now to locate PF’ of the system, the same two methods of calcu- 
lation will be followed. 

*Submitted for publication Jan. 13, 1930. The first portion of this manuscript 
appeared in the February, 1931, issue of the American Journal of Optometry, 


pages 41 to 46. It is suggested that the reader review this manuscript prior to 
pursuing the above. 
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GEOMETRICAL OPTICS—FORDING 


First Method: 


Drawing I shows Ray” passing towards its focus in water at 501%, 
mm. from NP* of Bi-cx lens: less 64%2 mm. (distance between near 
NP’s = 441%. mm. to focus: equals + 2228.7 D. (water): xX 4% = 
+ 29213145,, D. (air): plus 331%, D. (Men. lens in air) = 
+ 63193453 D.: equals 152715434, mm. F. or PF’ of system, from NP* 
of Men. lens. 


Second Method: 

Drawing I shows Ray” to go toward a focus of 48%, mm. from A 
surface: less 24%, mm. = 46 mm. yet to go at B surface of Men.: 
which equals + 211% 3 D.: less surface B, —5. D. = + 161% D. 
(water): K 7%, = + 16%%, D. (gl.): equals 62%, mm. F. from B 
surface, and 61%, mm. F. at A surface: which equals + 1613%7, D. 
(gl.): K 1% (ind) = + 226%, D. (air): plus 40. D. (A surface) 
+ 6268, D.: equals 1514%55 mm. F. from A surface: less NP* dis- 
tance 2%7_ mm. = 152715434, mm. F. = PF’ of system from NP* of 
Men. lens. 


NOTE: By two distinct methods PF’ of the system is located at 
the same distance from NP* of the Men. Lens. 


It remains now to locate the Nodal Points of the System, from 
which the PF’ and PF” must be measured. The focal distances must 
then hold the ratio of the Indexes of air and water. This will be done 
in Diagram IV. 


DIAGRAM IV 


Showing the Men. and Bi-cx. lenses, as thin lenses, at their near 
nodal points. Showing also the Pr. Foci and nodal points of the com- 
bination, and their location with reference to the posterior cornea. 


In Drawing III the Pr. Foci were found to be 1527154244, mm. from 
NP* of Men., and 20®%o, mm. from NP” of Bi-cx. We have assumed 
(so far as this demonstration is concerned) that we may place these 
lenses at their near nodal points. To prove that this can be done, we 
shall again find the Pr. Foci. (We shall now use M. for meniscus, and 
B. for the Bi-cx lens.) 


Ray’ having passed through M., goes toward 391%. mm. from 
M. At B. 33%, mm. (391%. — 6%.) from M. it has a power of 
+ 292414,, D: adding B. (+ 19%,4 D.) gives + 493449, D.: equals 
206% og mm. F. from B. 

Ray” at B. goes toward 501%, mm. F. At M., 441%. mm. distant it 
has a power of + 22288,, D. (water), K % = + 292131%),, D. 
(air) : adding M. power + 331%. D. = + 6319%.23 D., which equals 
152715424, mm. F. (Note that these are the focal distances found in 
Drawing III.) Now to these focal distances must be added the nodal 
distances 22% 7, mm. and 3%, mm. as shown on drawing. These dis- 
tances are found as follows: First the OC must divide the distance 
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between the lenses M. and B. into two parts having the ratio of 254% 
D. / 19%4 D., or 32/25. This gives us NP™ = 
mm. from M., and NP” 2547 6%. = mm. from B. 


Now as with every bi-convex lens, or with two plus lenses at any 
given distance apart, there must be an optical center and two nodal 
points between the two, and nearer to the stronger lens: and from 
which the Pr. Foci of the combination, and all conjugate foci must be 
measured. As in Drawing I, and in all bi-convex lenses, or with two 
plus lenses as in this case, the nodal points are negative conjugate 
foci to the optical center. Then 2434, mm.=— 377% D. (water), x % 
= — 502% D. (air), plus + 331%, D. = — 469% D.: which = 
—223476 mm., NP™ from M. And 313%43 mm. = —294%4 D., + 19%4 
D. = —2.75 D., = —3{%, mm., NP* from B. Adding these nodal point 
distances to our Pr. focal distances we have PF’ of System =171!9 %og 
mm. from NP™.: and PF” = 23193495 mm. from NP». And these focal 
distances hold the ratio of 4%, or Ind. of water/Ind. of air. Which 
proves every step of the process, and proves the exact location of the 
nodal points. 


Now where are these NP’s with reference to the cornea? In 
Drawing III we note that NP® of the meniscus lens is 1% 2 mm. in 
front of B surface. In Drawing IV, NP™ is 22%7¢ mm. posterior to 
NP” of Men. Hence NP™ is 22% 7g mm. less 1%. mm. = 17%7¢ mm. 
back of B surface of the Men., or 17547, mm. back of the posterior 
cornea. And the distance between the nodal points must be 64%. mm. 
less (225% 76+3%1), = mm. And this added to the 17% mm. 


= 14%7— mm. back of the posterior cornea. 


Our next article will illustrate and discuss the subject of Second- 
ary Rays, Optical Center and Nodal Points, appertaining to lenses, or 
systems of lenses, and of the so-called Nodal Points of the Lens Sys- 
tem of the human eye. 


DR. HARRY LEE FORDING, PRESIDENT 
NORTH PACIFIC COLLEGE OF OPTOMETRY, 
SANDY BLVD. AT FORTY-FIRST ST., 
PORTLAND, OREGON 


(Editorial Note——On page 45 of the February issue of the American Journal 
of Optometry, in Dr. Fording’s article an error was made in the paragraph which 
begins, “To find the NP’s:”—in the line next to the last, the —8.75 D. should 
read —875 D., and in the next to the last paragraph on the same page, the 
+ 105/34 D. should read + 1050/34 D.) 


CATARACT STUDY WITH SPECIAL REFERENCE TO ITS 
ARREST OR CURE* 


B. T. Hoffmann, M. D. 
Chicago, II. 


Before beginning the study of cataracts, it is best to review the 
Embryology of the eye so as to get a better idea of the nourishment 
to the lense. 

Up to the fifth week of Embryological development, the lense 
gets its nourishment from the foetal blood vessels which are remote 
from the lense cup, later becoming the lense vescicle. After that, the 
lense vescicle becomes surrounded by a vascular net work, known as 
the tunica vasculosa lentis, and which is complete at the seventh week 
of foetal life. The nutrient fluid is now supplied from this network, 
by osmosis and diffusion. The various layers of epithelial cells form 
the sutures around the lense capsule and which is complete by the 
fifth month. The lense receives its blood supply mainly from the 
hyaloid artery, which is a continuation of the arterio centralis retinae. 
The hyaloid artery undergoes retrogressive changes at the end of the 
seventh month, and at birth is normally absent. 

Cataract is localized increase in optical density. 

The term, Sclerosis, should only be used in connection with pres- 
byopia. Let us first consider briefly the anatomy and physiology 
before we take up the causes of cataract. 

The lens is between the aqueous and vitreous, about 5 plus 9 
mm. and hangs between the ciliary processes, being supported by 
the zonular fibres which are about 4% mm. long. It is a semi-solid 
mass within a transparent capsule and grows from birth to death. 

The lense divides the eye into a smaller anterior and larger 
posterior section, the lense is transparent, colorless, and lenticular in 
shape. The anterior surface is less and the posterior surface is more 
convex. The lense consists of a hard nucleus and softer cortex held 
in place by a lense capsule. The cortex is colorless, while the nucleus 
has a yellowish brown hue. 

Sclerosis of the lens begins in childhood and advances with age, 
hence presbyopia with advancing age. 


*Submitted for publication Jan. 28, 1931. 
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The senile nucleus reflects more light, therefore a grayish reflex 
of the lense in the aged. When seen with the ophthalmoscope the 
opacities appear as dark spots or striae, in contrast to the red hue of 
the pupil. The subjective symptoms consist of disturbance of vision 
and diminution of visual acuity consistent with the degree of 
opacity. 

Cataract is a condition in which localized gray opacities have 
appeared during adult life and for which there is no obvious cause, 
constitutional or local, injury or disease and for a want of a better 
name are called senile cataracts. Lense opacities are physiological 
in old age and might be compared with white hair, bald head, or 
wrinkled skin. Old age is a relative term and might be very much 
premature, or deferred. 

With a sensible patient the telling of the true state of affairs is 
probably the best policy, while with a nervous patient we might 
speak guardedly as, “cracks or flaws” in the lense or of “general 
clouding.” A cheerful optimist is better than a grouchy hypo- 
chondriac. 

The best possible correction with lenses and color to prevent 
glare will be very helpful. 

The first stage is the incipient stage which has few opacities and 
if it is nuclear, obstructs vision greatly, often lasting over many 
years. A nervous patient may visualize the rest of his life for blind- 
ness to occur, hence a guarded prognosis preferable. 

The second stage is one of swelling. The lense fibres separate, 
the new formed clefts absorbing water making the lense more myopic 
due to its swelling. In this stage patients often lose their presbyopia 
and get their so-called second sight. Credit for this occurrence often 
goes to a chiropractor or Christian Science, if they happen to ad- 
minister treatments of some sort at that time. 

At birth we have the embryologic nucleus only, while the adult 
nucleus and cortex are growing in a regular manner, and which are 
easily observable with the slit lamp. The lense serves optical pur- 
poses only and is much like the cornea, needs very little nutrition and 
changes its density very gradually. 

The nutrition of the lense is not by blood supply, but from 
osmosis, that is filtering of fluid through the capsular epithelium from 
the aqueous and vitreous and by network of channels carrying lymph. 

In directing a luminous ray of a slit lamp into an adult eye, we 
see the following sections: 

Corneal image. 

Black aqueous space. 

Anterior band of lense cortex. 
Anterior band of adult nucleus. 
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5. Posterior band of foetal nucleus. 

6. Posterior band of adult nucleus. 

7. Posterior band of cortex. 

The older the subject, the plainer the sutures. The foetal nucleus 
is the most homogenious in structure and very easily observable. 

Any density of the lense will cause dispersion of light, the yellow- 
ish discoloration of nuclear cataract accentuates the internal disper- 
sion of light. Clefts or spokes, are caused by separation of the lense 
fibres, filling such space with fluid which later becomes opaque. Such 
clefts appear ordinarily after fifty, more in women than men and more 
often in the anterior corticular portion of the lense. 

Lamellar separation is a senile phenomena, causing future cata- 
racts by hydration of the Lamella, later becoming opaque and de- 
velops as follows: 

50 to 60 years, 7%. 

60 to 70 years, 18%. 

70 to 80 years, 32%. 

Above 80 years, 50%. 

We have several kinds of cataracts, easily distinguishable with 
the slit lamp such as: 

Nuclear cataracts. 
Corticular cataracts. 
Coronary cataracts. 
Congenital cataracts. 
Cataracta complicata. 
Diabetic cataracts. 
and others, of less importance to the optometrist such as: 

1. Electric cataract. 

2. Siderosis due to iron deposit. 

3. Traumatic cataract. 

4. Secondary cataract (operations). 

The lense has no blood supply and it is the accepted theory a 
the lense is nourished through its capsular epithelium by osmosis, of 
the aqueous and vitreous humor. Anything which will interfere with 
the filtering process of osmosis will cause the lens to be under- 
nourished, becoming cloudy and cataractus. 

The sub-capsular senile cataract is just as truly a metabolic dis- 
ease as diabetic cataract or cataracta complicata. 

The spontaneous development of a cataract is first, due to faulty 
metabolism of the body, causing toxins to circulate in the blood 
stream, reaching the aqueous and vitreous and thereby causing poor 
nutrition to the lense epithelium and its structures. The exact nature 
of such toxins is not known. 
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The final solution of preventing or curing of a cataract, is in the 
correction or improving of the nutrition of the lense in its earliest 
stages of clouding. 

The lens is made up from epithelial cells which develop into lense 
fibres, growing and mutilplying from birth to death. As soon as the 
nutrition of the lense is interiered with, the lense becomes cloudy, 
ceases to grow and becomes a dead inert mass in the living eye. 


Can we preter a such death of lense tissue, or have we any medici- 
nal means oi curing or preventing its development or progress when 
first noticed? 

There is some comment in the current literature about causes 
and treatment of opacities of the crystalline lense. Nutrition plays a 
great role in the causation of a cataract. In India or China, where 
the proportion of under-nourished people is highest, the percentage of 
cataracts is greatest. The strong sunlight with its ultra-violet rays, 
is a contributing factor, but by no means to be compared with under- 
nourishment due to famine. 

The beginning of cataracts may also be due to constitutional dis- 
eases, especially diabetes. The lense has no blood supply, but there 
is a continuous circulation of lymph through, a system of channels 
between the lense cells, carrying nourishment and mineral salts to the 
cells. If this circulating fluid is interfered with, or if the blood circula- 
tion in the adjacent tissues of the eye is poor, the amount of nourish- 
ment to the lense is also poor. 

This same theory is also the basis of local treatment in beginning 
cataracts. Any method which will increase the circulation of blood 
in the anterior half of the eyeball, will also increase the amount of 
nourishing plasma or lymph to the lense. 

Local applications or drops such as glycerine, dionine, various 
forms of iodides, have all been tried by the writer over many years 
with but little success. Colonel Henry Smith of India claims that 
senile cataract in the early stages, is most often curable if vision is 
not below 6/10. 

The most important feature is in its early diagnosis. Any patient 
with incipient cataract should be informed of the fact and honestly 
advised as to the possibility of early treatment to preserve vision. 
It is neither wisdom nor good policy to let a patient drift along, until 
he or she is comparatively blind and then propose operation. 

The treatment of incipient cataract is poorly understood and has 
embraced every conceivable remedy. Generally speaking, all have 
yielded most unsatisfactory results. The fact that so many remedies 
were tried, proves that poor results were had with many. 

The treatment of incipient cataract has resolved itself into the 
users of many, medications, dropped into the conjunctival sac, or 
injected sub-conjunctivally, all with the hope of staying the opacifica- 
tion, or staying or aiding in its absorption. Many cataracts are self 
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limited and never go on to maturity, therefore, hard to sa whether 
any drug or treatment gives actual results. No results of any kind 
are to be expected if the visual acuity is 20/70 or less. 


Traumatic or corticular cataracts offer the best chance for im- 
provement, as a spoke formation of the cortex may be arrested or 
improved, but a nuclear density will never yield to any kind of treat- 
ment and should not be attempted, due to our inability to re-establish 
lymph circulation in a solid nucleus. 


Fuch, in 1922, called attention to the fact, that Zonular cataract 
is due to hypo-function of the parathyroid glands and calls attention 
to the fact that it is often associated with exematous lids, loss of eye 
lashes, Keratites, Uveitis, or retinitis pigmentosa. Desiccated thyroid 
extract given daily often improves this condition. 


Local drops, various forms of electrical treatment or especially 
colored lenses, all have their place, yet, are not sufficient to check 
progressive lense clouding. There is, however, a specific remedy used 
substaneously with a great measure of success. The only trouble 
with this treatment is its expense, as the lense antigene, to be injected 
has to be prepared freshly by a reliable drug manufacturing concern 
and used over a prolonged period of time, yet the expense is no 
greater than the operative procedure and in cases of failure no contra- 
indication to any future operation. Succus Cineraria Maritima 
(Walker) is also used and will often give sufficient benefit in incipient 
cases to warrant a trial. The great problem of medicine, of the future, 
is the removal of diseased conditions from the realm of surgery and 
the prevention or progress of disease by non-surgical means. Surgery 
at best is a sign of defeat in the fight against disease. Surgery in 
cataracts should only be the final resort after other methods have 
failed. 

Many so-called safe technical variations of operative procedure 
have been made and which, according to its sponsor, have consti- 
tuted “Enormous Improvements,” but in the hands of the average 
surgeon proving no improvement at all. 

Any operation yet devised and claiming to be a sure cure does 
not exist in the minds of the truthful, experienced, and conservative 
operator. 

Faith, in accepted principles of operations, is not always warran- 
ted by results. Be it remembered that any eye operation is a serious 
one and old age adds to its complications. 

This statement might be challenged by some whose surgical am- 
bitions exceed their altruistic motives. To operate when necessary, 
and unless absolutely necessary, holds as good today as ever. 

The surgeon who refuses any other kind of treatment denies his 
patient the benefit of scientific efficiency, and robs him of chances of 
success other than surgery. The writer prefers the “Old Reliable” 
simple procedure in his cataract operations and stays aloof from any 
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of the more advertised or supposed modern operative techniques, 
with its many attending failures and disappointments. The patient is 
only interested in restoration of lost vision and will prefer any method 
which gives him the least discomfort with greatest chances of success 
and his welfare is to be respected and guarded. 


The custom of ophthalmic surgeons offering no treatment in in- 
cipient cataracts often results in such patients going to fakirs, offer- 
ing to cure anything for a consideration. Some of these “cure alls” 
give a weak solution of atropine with each treatment, keeping the pu- 
pil larger and encourage their patients to come back for more, need- 
less to say without any results. 

Of late many attempts have been made with application of dia- 
thermy, in the hope of absorbing lens opacities and very encouraging 
results have been reported. 

However, this procedure is not without its dangers and should be 
resorted to with great caution. It is said that no such treatment 
should be attempted where the vision is 20/40 or less. This, of course, 
would exclude most of the cases coming to our attention or observa- 
tion, as we usually see them later. 


The cases more amenable to treatment are the corticular or sub- 
capsular lens cloudings. Primary nuclear cataracts do not yield easily 
to any form of treatment. The use of the slit lamp is absolutely im- 
portant in the study, advancement or retrogression of any cataract 
and absolutely essential. The ophthalmoscope will easily show us the 
density but the slit lamp will give us great magnification, depth and 
stereoscopic detail of the most minute pathology involved. The great 
advantage of keeping good vision by treatment over final operative 
procedure are many. By waiting for operative procedure, we have a 
period of comparative blindness lasting from six months to several 
years, and the restoration of useful vision is not always what we may 
hope for and in some cases very unsatisfactory. In waiting for ripen- 
ing of a cataract, the patient is usually unable to follow his occupa- 
tion and in some cases, as of railroad men, lose their jobs altogether. 
An unoperated eye with normal accommodation is much to be pre- 
ferred to an aphakic eye with a large iridectomy and which at best 
can only be refracted with heavy glasses for a definite distance. 


The writer has operated many cases within the last ten years and 
with a great deal of satisfaction and success, so far as operative proce- 
dure goes, but is equally enthusiastic in the non-operative procedure. 


The most essential part in the non-operative procedure is the 
early diagnosis of any spoke formation or lens clouding. Any patient 
over fifty, complaining of failing vision, should have a dilatation of 
the pupil and a very careful examination made of the lens structure. 
Any clouding or spoke formation found then should be carefully 
charted with visual acuity, etc., and treatment begun immediately, for 
it is only then that we can hope to arrest its development or cause its 
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disappearance. The cortical cataract is the most promising for any 
form of treatment; the nuclear type is the most stubborn. 


Considering that we have many cases of cataracts, which for 
physical reasons, operative procedure is not indicated, or where for 
private reasons operation is not desired, the treatment offers the best 
substitute and is very desirable. We must not forget, that any cata- 
ractous eye is a pathological eye and if we have as a complication, 
degenerated or fluid vitreous, operative procedure becomes a great 
hazard and very poor vision or loss of vitreous with the following de- 
tachment of the retina are not uncommon and by no means the fault 
of the operator or his technique. 

DR. B. T. HOFFMANN, 


56 E. WASHINGTON ST., 
CHICAGO, ILL. 
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VISION AS AFFECTED BY DENTAL SEPSIS* 


W. H. Wilkins, F. S. M. C. and Geo. W. Keevil, D. O. Sc. 
Toronto, Ontario 


In our practice, the constantly recurring effects upon Vision, of 
Dental Sepsis, coupled with the impossibility of giving comfort to 
these patients, until the Dental sepsis had been taken care of, leads 
us to present the following experiences, in the hope that these will 
be of service to fellow practitioners : 


The first incident, and we call it incident, although its importance 
was not noted at the time (subsequent happenings however made it 
stand out clearly) was an old rancher friend who walking into our 
office, briskly announced “that we had to make him other glasses 
as he could not see to read with these.” 


Such a happening would have been of little moment, in the ordi- 
nary routine of practice but this old friend of ours had been refracted 
within six months, fitted with bi-focals, and as he was over 70 years 
of age we did not expect to increase his addition, and further we had 
expected that his lenses would have been of service for at least several 
years from the time they were prescribed. 


Ophthalmoscopy did not show us any reason for his difficulty: 
there was little or no change in his distance vision, and in fact all 
ocular tests were negative. Upon running a finger over the flesh 
covering his upper teeth: it developed that the gums around the 
“eye tooth was very sore.” We had only used a moderate pressure 
yet it gave him pain, so he willingly accepted our advice to visit 
his dentist, as well as the suggestion that he make a further call at 
our office, after the offending tooth had been attended to. The tooth 
was pulled and five weeks later he reported that his eyes were normal. 


We had no transilluminator in those days, but soon after review- 
ing our studies regarding the path of the nerves from those upper 
teeth to the Gasserian Ganglion, and then, that a branch of the optic 
nerve was also connected with the Gasserian Ganglion, we began to 
pay additional attention to the possible relationship of teeth and 
eyes. We early noted that a luminous retinoscope, without the head, 
made a good lamp for examining a mouth, and when we questioned 
an accommodative finding and everything else failed, we naturally 
suspected a dental foci of infection. 


The next item of interest in this theme was a sequence of four 
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cases of high amounts of hyperphoria. Each oddly enough as meas 
ured by our accepted technique, having amounts of from 84 to 124 
diopters. 


With the older methods of taking ductions 34%44 was considered 
as much as an eye could be expected to overcome, so here was 
another poser—again—it turned out to be septic teeth in the upper 
jaw. 


We discussed the matter in each case with a dentist friend, who 
after examination, advised extraction; a post-refraction showed a dis- 
tinct lessening of the hyperphoria in each case, yet in each case there 
was not a complete recovery, as they all complained of an inability 
to do sustained close work. 


In those days we were using the original type of Kratometer by 
Hazen, naturally we gave these cases several weeks treatment, with 
this instrument, using sufficient prism in the vertical as a crutch, 
exercising with horizontal prisms, while slowly decreasing the amount 
of the vertical prism; subsequently, incorporating two-thirds of the 
remaining corrected imbalance as a vertical prism. All of these pa- 
tients have worn these corrections for years and are enabled to do 
close work with a considerable degree of comfort. We are still 
investigating cases of this type and getting fairly satisfactory results. 


With this experience we think that we are justified in advising 
our confreres, to investigate, in all cases of hyperphoria over 1 D, for 
dental sepsis in the upper jaw, of course we are aware that all cases 
of dental sepsis will likely affect one or another of the more important 
organs, but as the Eyes are our special care, it should be Our object 
to advise our patients of the danger of dental sepsis as far as the eyes 
are concerned; as well as to co-operate with dentists; not discharging 
the patient until we are assured that all has been done that is possible. 


As case histories often tell the tale better than other methods 
of description we append several in the hopes that they may be of 
interest. 


Mr. D. complained of being unable to concentrate on his work at 
the desk as an advertising man for more than half of the day. Refrac- 
tion, and the lenses prescribed, helped, but still left him working 
on his nerve, orthoptics helped also but still left him knowing that 
the prime difficulty had been untouched; unfortunately for him, he 
had a dentist who was sure that he could save several septic teeth 
in the upper jaw, so our advice to him in connection with his teeth 
did not convince him. A month or so later he developed rheumatic 
fever, got nearly well again when he had a relapse, was taken to the 
hospital remaining there several months not making any headway; 
his physician had in the meantime ordered his teeth extracted, but the 
dentist was unwilling to undertake the work because of the condition 
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of his heart. At last it became a case of taking a chance to save his 
life, so the cuspids and two molars were removed. He definitely an 

completely recovered, and after three weeks of orthoptic training wa 

able to resume his work and later to measure up to his old hig 

standard. 


Three cases differing only in degree from the preceding were als: 
recorded ; the next a patient, male, in his fifties, in fairly good healtl 
We had looked after his refraction for some years with nothing spe 
cial to record until this examination, when he complained of inability 
to sustain his efforts at near work, by several methods, a little mor« 
plus was needed than we expected from his history ; however, he was 
given the near add indicated and seemed to be happy. A little late: 
he visited his dentist for prophylaxis and was informed that two ‘of 
his upper molars were loose. Dental X-rays were taken and two 
upper molars were seen to have each a root completely absorbed, 
although no cavities could be noted. 


The patient’s vision, which had again been failing at near, nowf 
became rapidly worse; in the right eye useful vision was limited to 
only the macular area, with a general haziness in the left media; 
almost a total loss of accommodation and some pain in the eyeball. 


An ophthalmologist was then consulted and medication given, 
ineffectually ; the pain increased, and at a subsequent consultation 
iritis was diagnosed. It was agreed upon by two opthalmologists 
that the iritis was caused by the release of the toxins and bacteria 
from the infected teeth. The prognosis made was “that when the virus 
had been eliminated from the system, the vision would clear,” and 
this proved to be true. 

It is of interest and should be mentioned that with the recovery 
of health the extra plus given for near had to be discarded. 


Mr. E. M. consulted us with reference to his eye discomfort. A 
blepharitis was present, no appreciable refractive error, nothing in 
fact to report upon with the exception of very weak ductions. Oral 
examination disclosed by way of trans-illumination an affected bi- 
cuspid. The patient consulted his dentist, X-rays were taken, the 
tooth in question extracted, and his case was cleared up in a few 
weeks. 


Mr. G. W. had not had comfortable vision for years, had a low 
refractive error, a left hyperphoria, had tried a number of corrections 
with no avail. We elicited the item that he had a cuspid that had 
been treated for years by his dentist with the expectation of saving 
it; now it was extracted, he shortly reported an increase in weight, 
and comfort that he had not known for years. 

In concluding this part of our paper with the reminder that 
Optometry is more than a matter of prescribing lenses, we should 
like to mention a group of four university students, all making ap- 
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pointments for examination at the same time, and with the general 
complaint of discomfort at near. 


No. 1 required dental attention only. 
No. 2 required refractive assistance. 
No. 3 required relaxation orthoptics only. 


No. 4 required orthoptics and glasses. 


Subsequent to the gathering of the above notes, a dentist friend, 
after reading them, favored us by loaning his copy of the Dental 
Cosmos,* in which appears a substantiation of our views and we take 
the liberty of quoting “The Relation of Teeth to the Eyes,” by W. H. 
Wilmer, M. D., L. L. D., Sc. D., Baltimore Md. 

Comment 

“One gathers from the mass of data in many languages that there 
is no tissue of the Eye that is immune to affections from diseased 
teeth.” 

Epitome 
“(1) The importance, in my opinion, of the teeth in relation to 


eye affections is shown by the fact that my survey blank calls for 
investigation of the teeth among first examinations.” 


“(2) Clinical examination of the teeth is not sufficient. In many 
serious eye lesions, X-ray pictures should be taken of all the teeth. 
Even then, pus pockets or degenerating pulp in an anomalous tooth 
may be overlooked.” 


(3) Crowned, devitalized, badly discolored and pulpless teeth 
should be under suspicion in patients who have a chronic uveal 
inflammation. 


(4) Occasionally, the extraction of badly infected teeth seems to 
cause, for a short time, a temporary exacerberation of the ocular 
inflammation and occasionally serious eye complications have fol- 
lowed. 


(5) In many cases of serious inflammation of the eye, infected 
teeth may be associated with other foci of infection, such as the 
sinuses and tonsils. In such cases it is impossible to say how much 
teeth have contributed to the cause of eye lesions, but their evil 
influence should be removed. 


(6) Even when a definite general toxemia exists, as in the case 
of syphilis and tuberculosis, sepsis of the mouth should be treated 
because the general toxemia seems to sensitize eye tissues to infec- 
tion existing in even distant foci. 


*Dental Cosmos, Nov., 1930. Vol. LXXII, No. 11. Pages 1189 and 
following. 
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(7) The great preponderance of lesions of the very vascular 
tract resulting from dental sepsis, suggests the blood stream as a defi- 
nite means of transmission of infection of the eye. 


(8) The eyes lesions from dental sepsis may be the result of a 
slow and general sensitization of the delicate eye tissues to the diluted 
or non-virulent bacteria or their toxic substances, rather than a 
sudden overwhelming infection. 


In this connection, the work done by “Julianella” recently upon 
the “Development of the Eye Reactivity to Pneumococci” is the most 
interesting. Among his other conclusions he finds that following the 
injection of dead pneumococci into the skin, special kinds of eye and 
skin sensitiveness is produced. This seems not to be related to the 
presence of circulating anti-bodies, on the other hand in the case of 
a violent inflammation of the eye following the extraction of badly 
diseased teeth, the lesions seem to come from a sudden liberation of 
a violent inflammation of the eye following the extraction of badly 
bacteria or a large amount of toxic substance into the blood stream. 


(9) In addition to my own experience, the reports of reflex 
neurosis of dental origin are too numerous to admit of any doubt of 
their existence. 

(10) The laboratory proof of pathogenic micro-organisms in the 
affected eyes of patients suffering from dental sepsis has not been 
found, but from hundreds of clinical observations reported, we must 
believe that infected teeth and eye inflammations have a close casual 
relation. An ophthalmologist who does not give his patient the ad- 


vantages of these observations fails in his full duty, irrespective of 
the metasastic or allergic theory of the origin of the eye condition. 
This is particularly true before intra-ocular operations. 

(11) The proper care of the teeth is one of the most important 
factors in the present day public health program and in the scheme 
for the conservation of vision. 


DR, W. H. WILKINS AND DR. GEO. W. KEEVIL, 
2 BLOOR ST. E., 
TORONTO, ONTARIO, CANADA 
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APPARENT ACCOMMODATION IN AN APHAKIC EYE 


From time to time cases are reported in ophthalmic publications 
of aphakic patients wherein apparently the eye is able to readjust itself 
in such a manner as to apparently accommodate for near objects with- 
out the addition of the usually necessary plus spherical element, 
which, according to the Helmholtz theory of accommodation, should 
be and is as a rule necessary. While these cases are rare, to be sure, 
they do nevertheless exist and rightly become subjects for our optom- 
etric literature as well as subjects for further study. 


In 1929 Dr. J. J. Horton, a physician reported a case of this char- 
acter in the American Journal of Ophthalmology. This case was as 
follows: 


Patient B. B. Mexican, about sixty years of age, complained of 
failing vision in the left eye for the past year. His visual acuity was 
O. D. 6/12. O. S. fingers at four feet, with light perception and pro- 
jection both good. Horton diagnosed this case as a mature cataract 
in the left eye and on December 4th completed a cataract extraction. 
After a more or less uneventful recovery lasting through six weeks, 
he refracted the case and found that the visual acuity of the left eye 
was 6/12 with a +8 D. sphere before the eye. On February 4th the 
visual acuity equalled 6/10 with a 7 D. sphere before the eye. With 
this correction the patient could read newspaper print and a size 
smaller on the nearpoint chart, and Horton claims with a +8 D. 
sphere he could read all of the type on the nearpoint chart. This pa- 
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tient is a tailor by occupation and Horton finally prescribed the fol- 
lowing correction which gave him splendid comfort: 


Right eye: + 0.50 D. Cyl. Ax. 15. 

Left eye: + 7 D. Sph. 

Bifocal addition for right eye only, of + 3.00 D. Sph. 

As Horton points out, the fact that the distance vision of the left 


eye cannot be brought up to normal may be a contributing factor 
towards the extraordinarily good nearpoint vision of the left eye, but 
nevertheless the patient is wearing approximately 4 D. less sphere 
than usually accepted in cases of this kind. 


The writer has recently finished refracting a case which in sev- 
eral particulars is somewhat similar, the findings being as follows: 

Patient Mr. F., age (in 1931) sixty-seven. Eleven years ago pa- 
tient came to me complaining of subnormal acuity of vision for dis- 
tance. At this time the crystalline lens of the right eye was decidedly 
cloudy and according to our records his visual acuity was 20/300. The 
visual acuity of the left eye at this time was corrected 20/24. Patient 
was informed that a cataract existed in the right eye and after keeping 
him under observation for six months he was directed to a surgeon 
who removed the lens capsule. His distance correction following this 
operation was as follows: 


O. D. + 11.00 D. Sph. — + 1.00 D. Cyl. axis 60. 
O. S. + 1.25 D. Sph. 
For reading, he wore: 
O. D. + 14.50 D. Sph. = + 1.00 D. Cyl. axis 60. 
O. S. + 3.50 D. Sph. 
This he used until 1923 when he came in complaining that pi 
vision was no longer satisfactory. At this time the following cor 
tion was prescribed: 


For distance: 


O. D. + 10.00 D. Sph. 2 + 1.25 D. Cyl. axis 75. 
O. S. + 0.75 D. Sph. 


For reading: 
O. D. + 13.00 D. Sph. — + 1.25 D. Cyl. axis 75. 
O. S. + 3.00 D. Sph. 


The lens in the leit eye at this time showed few opacities and 
reduced plus correction indicated that a cataract was forming | 
also. It is interesting to note that at this time the right lens was 
duced for both distance and near vision. His corrected visual act 
(right eye 1923) being 20/32 for distance and normal for near ws 


The patient shortly after this time moved to Superior, Wiscon 
and I did not see him again until December of last year. During 
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last five years a cataract had developed in the left eye and eighteen 
months ago this was removed by a surgeon in Duluth, Minnesota. 
When he came to me he was wearing the following correction: 


For distance: 


O. D. + 9.00 D. Sph. 
O. S. + 10.00 D. Sph. = + 3.00 D. Cyl. axis 45. 


He also had a pair of reading glasses which were as follows: 


O. D. + 12.00 D. Sph. 
O. S. + 13.50 D. Sph. = + 3.50 D. Cyl. axis 60. 


This latter correction he claimed to be of no value to him whatso- 
ever and that he could see decidedly better for reading with his dis- 
tance glasses than he could with his reading glasses. After several 
examinations I prescribed for him as follows: 


O. D. + 8.50 D. Sph. 
O. S. + 9.00 D. Sph. > + 2.00 D. Cyl. axis 30. 


This gave him the following visual acuity: 
Right eye: 20/24? 
Left eye 20/40? 

This same correction enabled him to read five-point agate fairly 
well at 11% inches, the patient being kept under observation for three 
weeks during which time he reported complete satisfaction. He is 
now wearing but one pair of glasses for both far and near. He drives 
his car and told me that as soon as he could arrange his affairs he was 


planning to move to California and fully intended to drive his car 
out there himself. 

Here is a binocular aphakic case which, while apparently cor- 
rected for distance, can nevertheless secure normal nearpoint visual 


acuity. 


4 
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CLINICAL TRAINING Ernest A. Hutchinson, chairman of the 

AND EDUCATIONAL — Physics-Optometry Department of the 

DEGREES University of Southern California, Los 

Angeles, in writing relative to profes- 

sional education, outlines the following twenty advantages which are 

gained by the student when he enrolls at a University for his opto- 

metric education. Unquestionably Dr. Hutchinson is sincere in mak- 

ing these statements and a review of them before we comment further 
will no doubt be of interest. His twenty points therefore follow: 


1. A higher standard of entrance requirements, more rigidly and more truly 
enforced. 

2. A broader foundation for the specialized optometry curriculum, includ- 
ing basic training in Physics, Physiology, Psychology, Mathematics, Hygiene, 
also superior facilities for such training. 

3. Cultural training: English, History, Economics, Languages, etc., etc., 
on a level with the cultural training given those entering other professions. 

4. Emphasis on the finer side of life in literary and other organizations, 
also in chapel and assembly. Opportunities of hearing men with a message, 
leaders in the religious, scientific, literary, social, business and political life of 
the nation and of the world. 

5. Physical Education, Hygiene or health education, Gymnasia, Athletic 
fields, Swimming pools, etc., etc. 

6. Education in team work and esprit de corps, developed by competitive 
athletics: also through this and other activities, training in self reliance, 
resourcefulness and quick thinking. 

7. Personal contacts with present and future leaders in Science, Art, Law, 
Religion, Medicine, Dentistry, Pharmacy, Engineering, Sociology, Journalism, 
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Education, Commerce, Music, Dramatics, Cinematography, etc. 


8. Through visual surveys of entering freshmen (we recently examined 
a class of nearly two thousand students) through campus contacts and publicity, 
optometry is reaching thousands of influential people, faculty and student, 
quietly but certainly educating them in the importance of visual efficiency. 


9. The announcements regarding optometry courses going out to high 
school, junior college and university executives, faculties and students under 
the auspices of a university constitute a type of publicity incomparably more 
effective than anything optometry could put out in its own behalf. 


10. Chester Rowell, the eminent publicist, said recently: “The ultimate 
test of the validity of any science, procedure or practice is the approval of the 
universities. What they approve is accepted by the scientific world and vice 
versa.” This statement cannot be successfully controverted. 


11. The seal of approval which the universities: Columbia, Ohio State, 
Rochester, California and Southern California, have placed upon optometry, is 
optometry’s strongest bulwark against the attacks of enemies. 


12. The universities have personnel, equipment, facilities and the disposition 
to maintain their standards upon the highest possible plans of efficiency. 


13. University training puts optometric education on a par with that of 
other recognized learned professions. 


14. An ample supply of high grade students is available. Thousands 
enroll annually in the universities without any definite objective. Optometry 
by adopting a universally recognized academic standard will attract those 
interested in a scientific pursuit and the needs of the profession will be the 
only limiting factor. 

15. The universities are interested in recognized professional schools since 
they provide objectives for these students. 


16. High educational standards do not necessarily limit the numbers of 
well qualified students. Class “A” medical schools, practically all of them, 
select their students from five times as many applicants as they can accept. 

17. Research facilities free from bias are available in the universities. 
That such research is of gerat value is shown by the liberal endowment pro- 
vided for it by such institutions as the Carnegie Foundation, the Rockefeller 
Foundation, etc., etc. A comparatively small local group furnishes $150,000 
a year for research at the California Institute of Technology in Pasadena. 

18. Given a carefully selected student body with a thorough optometric 
training based upon a foundation of basic science, with a broad general culture 
developed by a study of the humanities, and with the social graces well developed 
by campus contacts and activities, the ‘future of our profession is as safe as it is 
humanly possible to make it. 

19. No alternative program offers comparable results. The change is not 
so radical as appears on the surface. It really means raising the standard of 
pre-optometry education from high school graduation to two years of collegiate 
work. 

20. The remaining private Optometry Schools by raising their entrance 
requirements to that standard and by concentrating their efforts upon the work 
for which they are best qualified, namely: the strictly professional subjects, 
should in a short time become affiliated with universities in their own respective 
communities and then optometry could face the world in the assurance that its 
educational standards are everywhere recognized and accepted at their full face 
value. 


Obviously, in these regards he is correct and it is no doubt true 
that within the next decade practically all optometrists will be edu- 
cated in the State Universities and the private school, as we now 
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understand it, will be largely a thing of the past. However, it is wd 
at this time not only to think of the advantages which natural 
come to the optometry student because of his connection with a largl 
university, but perhaps also to think of some of the present dis- 
advantages which are also inherent with this same enrollment. In 
the first place the curriculum, in many instances, is arranged largely 
by professors who are not optometrists and who have only an 
academic interest in optometry. We have looked over the subjects as 
taught in many optometric departments in universities and find them 
in our judgment decidedly top heavy from the standpoint of mathe- 
matics and physics, but also find these courses decidedly weak in 
practical optometry and the reason is obvious. The professors in 
a university are naturally reluctant to admit that any one not a 
university professor or not holding a university degree can know 
much of anything, and therefore these same men refuse to admit the 
older practicing optometrists to their teaching staff. Therefore the 
student is made to suffer. On the other hand our private optometric 
schools are constantly reaching out to bring to the student every 
individual who has a worthwhile message irrespective of his educa- 
tional background. This is, we know, educational treason, but it 
does nevertheless assist the student in getting something of value 
which he may use later on in his optometric practice. One private 
school in particular has a long roster of practicing optometrists all of 
whom serve as clinicians in the school clinic, each assisting some 
students in their practical work. These students will in turn know 
something about the science of ocular refraction when they leave that 
school. They may not be able to talk as fluently in several foreign 
languages as do their brethern who graduate from the State Univers- 
ity across the way, but they will be able to pick up a retinoscope 
and to use it with a fair degree of intelligence, having had sufficient , 
practice under capable refractionists to know which end of the instru- | 
ment to take a hold of. This, we are sorry to say, is frequently not; 
the case when the recent graduate of certain of our optometric 
departments in some of our universities appears. 


Another thing to be considered is the matter of degree. Of late 
it has become the style among college professors to demand that all 
applicants for a doctor’s degree spend at least six years on the campus, 
irrespective of the length of time it would take an intelligent indi- 
vidual to get a first class working knowledge of the subject-matter 
to be studied. Therefore in these same universities which were giving 
doctorate degrees to physicians in four years and dentists in three 
years, less than ten years ago, they now insist that the student in 
optometry spend six years before he graduates with a doctorate 
degree. This may be fine education but it is rather tough on the 
student as it has been demonstrated many times that it does not take, 
in average cases, six years to educate an optometrist! Here again 
the private college, which is not hidebound by a lot of academic 
tradition, can arrange its curriculum in such a manner that when, in 
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their judgment, a student group is capable of satisfactorily examining 
patients and when this group of students has a sufficiently worth- 
while knowledge of the underlying principles in anatomy, physiology, 
pathology and refraction, they can grant them degrees; this usually 
taking place in our better schools in from three to four years, because 
they are attempting to educate optometrists first and are not merely 
following precedents. 


The writer has no particular quarrel with university professors. 
However, | do seriously object to their arbitrarily dictating to the 
professions, of which they are not a part, what should and must con- 
stitute an education for one who wishes to join these professions. 
The entire thing is ridiculous and it is for this reason that this plea 
is written that certain of these important matters be changed. Our 
present university courses are as a whole good, but these evils exist 
and a closer co-operation between the practicing optometrist and 
the university officials would, we believe, go far towards improving 
the situation. 


As regards our private schools, the writer believes that these 
schools should be enlarged and heavily endowed, and when they 
have reached the commanding position of a high grade professional 
school with an endowment fund of a million or two behind them, and 
with a complete group of buildings, a capable staff of instructors, and 
a student body oi from four to five hundred each, then, and not until 
then, should these schools merge with some State University. When 
such a merger does take place the optometry school goes in via the 
front door; it is a welcome asset to the institution which absorbs it 
and it is able to come in and dictate its own terms with regard to 
degrees, curriculum, etc. As the matter now stands our optometry 
courses in universities were not able to make such demands and 
therefore suffer from the inherent defects just mentioned. 


Hutchinson’s twenty points unquestionably cover much that can 
be said in favor of our university courses. However, I still believe 
the two points mentioned, i. e., First, the lack of thorough clinical 
training in our universities, and Second, the lack of proper degrees 
offset to a certain extent these twenty points mentioned by Hutchin- 
son. It is an important problem and it is to be regretted that fewer 
optometrists give time and thought to it. 

c. Cc. i. 


* * * * * * 


ON In the January, 1931, bulletin of the Better 
OPTOMETRIC Vision Institute, the writer noticed a group 
ADVERTISING of statistics which have been gathered from 

a large number of centers by the Better 
Vision Institute. These statistics deal with the number of patients 
who are wearing glasses; what they felt about wearing glasses; 
what they knew regarding style in glasses; when their eyes were last 
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examined, and also how they came to select their examiner. The 
writer also noticed with interest that most of these statistics have 
been discussed at some length by several of our optometric con- 
temporaries who strongly advocate commercializing optometric ser- 
vice, and who, incidentally, strongly advocate advertising as an aid 
in practice building. 

As is well known, the editorial policy of the American Journal 
of Optometry has been firmly against optometric advertising, the 
writer having written on this subject a number of times. As editor, I 
have always contended that optometric advertising was wndignified 
and wnprofessional. However, until now I| have not been in a position 
to claim that optometric advertising is wnprofitable, but figures as 
compiled by the Better Vision Institute clearly indicate that opto- 
metric advertising cannot be otherwise than unprofitable. These 
figures, as the Better Vision Institute present them, show that out of 
3,603 people who consulted some refractionist for service, only 102 of 
these individuals were influenced in their choice of examiner, by ad- 
vertising. In other words, despite the amount of optometric advertis- 
ing which constantly appears in our daily press, 3,501 individuals 
entirely disregarded this advertising and chose their refractionist 
because of personal reputation or because he was recommended by 
some friend, relative or doctor, and only 102 individuals admitted 
that advertising had anything to do with their choice of a refraction- 
ist. What a poor showing advertising really makes. 


The writer does not as a rule permit himself to become involved 
in this sort of thing in the columns of the American Journal of 
Optometry and had our commercially minded contemporaries pointed 
out this fact to their readers, we would have gladly ignored it, but 
in view of the fact that all three of these periodicals conveniently 
overlooked these particular statistics which I believe completely 
cinches our argument against advertising on the part of the optome- 
trist, I feel justified as editor of the American Journal of Optometry 
in calling attention to these facts. c. Cc. &. 

* * * * * * 

DAKOTAS The North Dakota Optometric Association 

JOINT and the South Dakota Optometric Associa- 

MEETING tion will hold a joint meeting in Aberdeen, 

South Dakota, on the 12th, 13th and 14th of 

April. Dr. T. J. Arneson of Minneapolis will speak on the technique 

of the Squint Korrector. Dr. W. P. Barker will lecture on Stereo- 

Campimetry, and Dr. O. J. Melvin of Omaha, Nebraska, will lecture 
on Routine Procedure. 

In addition to these Dr. Albert Fitch, president of Pennsylvania 
State College of Optometry, will be present at the meeting. 

All optometrists from the two states are urged to be present at 
this meeting. 
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OHIO Twenty-two optometrists attended the 

STATE meeting of the Ninth Zone of the Ohio State 

ASSOCIATION Association of Optometrists in Greenville, 

Ohio, Sunday, February lst. The meeting 

was held in the office of Dr. W. S. Niswonger. The subject under 
discussion was Optometric Treatment in Eye Strain. 
* * * * * * 


ST. LOUIS The Fiith Annual Skeffington Post-Grad- 
OPTOMETRIC uate Clinic was held under the auspices of 
STUDY CLUB the St. Louis Optometric Study Club in that 

city during the week of February 16th. 
Forty-six optometrists were in attendance in the clinic and the men 
are looking forward to another year of splendid activity. 
* * * * * * 


MINNESOTA The annual convention of the Minnesota 
STATE State Association of Optometrists was held 
ASSOCIATION the third week in February, in Minneapolis. 

Dr. Charles Sheard of the Mayo Founda- 

tion, Dr. Wm. Needles of the Northern Illinois College of Optometry, 
and Dr. L. L. DeMars of Minneapolis were the chief speakers. The 
attendance was above normal. The following men were elected to 
serve the Society for the coming year: Dr. H. O. Watzke, President; 
Dr. Roy E. Peterson, Ist Vice-Pres.; Dr. L. L. DeMars, 2nd Vice- 
Pres.; Dr. R. A. Ackerman, 3rd Vice-Pres.; Dr. H. C. Prey, 4th Vice- 
Pres.; Dr. A. H. Nordland, Secretary, and Dr. W. H. Nordin, Treas- 


urer. 
* * * * 


POST-GRADUATE During the early part of March Dr. David 
EYE H. Orkin of the Institute staff will visit the 
INSTITUTE Indiana Auto Show at La Porte, for the pur- 
pose of carrying out the Institute’s research 
concerning the vision of auto drivers. Dr. Orkin will take with him 
several devices which have been developed in the Institute during the 
past several months and which, if their value is demonstrated in 
actual use, will be presented to the profession later on. Tests to be 
made will include determinations of visual acuity; direct visual acuity 
and the indirect field tests of vergence and coordination ; judgment of 
distance and time required for reaction to visual stimulation. The lat- 
ter test, reaction time, is for the purpose of determining what period 
elapses between the appearance of the signal or warning and the pa- 
tient’s actual movement in response to it. 
x * * * * * 


BOOK NOTICES 


MODERN BIFOCAL LENSES, by Scott Sterling. Published by 
the Bausch and Lomb Optical Company, Rochester, N. Y., pz 
cover, 55 pages. 1930. 


In Modern Bifocal Lenses, Sterling describes the different ty 
of bifocals, the optical properties and characteristics of each type. 
particularly stresses the point regarding the importance of gi 
special consideration, before prescribing to certain factors, sugh 
permanence, lightness, appearance, light and size of segment ar 
amount of inset. 


Sterling describes the difference between the Kryptok, 
Nokrome and Orthogon bifocals and suggest when to prescrib 
tain types of bifocals which may prove more advantageous #tl 


others. 
J. I. K. 


INTRODUCTION TO PHYSICAL OPTICS. John Kellock Robert- 
son, F. R. S. C., published by D. Van Nostrand Company, Inc., 
250 Fourth Avenue, New York City. 422 pages, 223 drawings 
and illustrations. 1930. $4.00. 


Introduction to Physical Optics, by Professor John K. Robertson, 
is written with the view of laying a thorough foundation for the 
student of physics and light. The theory of optics and light is exten- 
sively discussed, especially from a mathematical standpoint. Different 
type of lenses are described. Their optical properties, magnification 
and image formation, as well as the use of these lenses in certain 
types of optical instruments, is fully explained. The book is full 
of valuable information to instrument designer as well as to the 
student of advanced optics. 


METHODS OF REFRACTION, by James Thorington, A. M., 
M. D., published by P. Blakiston’s Sons & Co., Inc., 1012 Walnut 
St., Philadelphia, Pa. Second edition, 406 pages, 323 illustra- 
tions. 1930. $3.00. 


In Methods of Refraction, Thorington goes on in great detail 
explaining the elementary principles of optics and refraction. The 
effect of prism and lenses and their proper application is described. 
A complete description for the use by the beginner of the ophthalmo- 
scope and retinoscope is also given as well as some methods for 
muscle testing. The author makes no mention in this book of dy- 
namic skiametry or any of its techniques, neither does he discuss 
any of the newer methods of amblyopia or muscular treatments. 
The contents of the book in general resembles closely that of the 
first edition. 
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